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1
SELF-OPENING/CLOSING UMBRELLA

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a self-opening/closing,
umbrella that uses only one spring for opening and closing,
the umbrella.

2. Description of the Related Art

An umbrella 1s generally used to shield people from rain
or sunshine. A conventional umbrella requires the user to
manually open and close it. Self-opening umbrellas have
been designed, which umbrellas can be opened by pushing,
a button. Thereafter, self-opening/closing umbrellas have
been developed 1n view of the inconvenience in manual
closing for the self-opening umbrellas. However, the seli-
opening/closing umbrellas have very complicated structures
and mclude at least one spring for opening the umbrella and
several springs for closing the umbrella. Manufacture and
assembly of the numerous elements for the umbrellas are
costly.

SUMMARY OF THE INVENTION

It 1s the primary object of the present invention to provide
an 1mproved self-opening/closing umbrella that uses only
one spring for opening and closing the umbrella.

A self-opening/closing umbrella 1n accordance with the
present mmvention comprises:

a handle;

an outer tube mounted outside the handle and including a

lower end and an upper end, the outer tube 1ncluding a
first radial hole;

a middle tube partially mounted in the outer tube and
including a lower end securely attached to the handle
and an upper end in the outer tube, the middle tube
including a second radial hole and a third radial hole;

an inner tube partially mounted in the middle tube and
including a lower end 1n the middle tube and an upper
end extending beyond the middle tube and the outer
tube, the inner tube including a fourth radial hole;

a base securely mounted to the upper end of the inner tube
to move therewith, a plurality of ribs each having an
end pivotally connected to the base;

a runner securely mounted to the upper end of the outer
tube to move therewith, the runner being slidably
mounted around the imner tube;

a compression spring attached between the runner and the
upper end of the middle tube;

a first hook pivotally mounted to the handle and including
a hooked end;

an opening button mounted to the handle and operably
connected to the first hook;

a second hook pivotally mounted to the handle and
including a hooked end:

a closing button mounted to the handle and operably
connected to the second hook;

wherein when the umbrella 1s 1n a closed state, the

compression spring 1s compressed, the hooked end of
the first hook 1s engaged 1n the first radial hole of the

outer tube and the second radial hole of the middle

tube, the hooked end of the second hook 1s engaged 1n
the third radial hole of the middle tube and the fourth

radial hole of the inner tube;
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wheremn when the opening button 1s pushed, the hooked
end of the first hook 1s disengaged from the second
radial hole of the middle tube, the runner and the outer
tube are moved upward under a first stage of extension
of the compression spring, thereby opening the
umbrella to an open state; and

wheremn when the closing button 1s pushed while the
umbrella 1s 1n the open state, the hooked end of the
second hook 1s disengaged from the fourth radial hole
of the 1nner tube, the base and the inner tube are moved
upward under a second stage of extension of the
compression spring, thereby closing the umbrella.
Other objects, advantages, and novel features of the
invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view of a self-opening/closing
umbrella 1n accordance with the present invention ma closed
state.

FIG. 2 1s an enlarged view of a handle portion of the
self-opening/closing umbrella 1n accordance with present
invention.

FIG. 3 1s a sectional view of the self-opening/closing
umbrella 1n an open state.

FIG. 4 15 a side view of the self-opening/closing umbrella
In an open state.

FIG. 5 1s a sectional view illustrating a first stage opera-
tion for closing the self-opening/closing umbrella 1n accor-
dance with the present invention.

FIG. 6 1s a schematic side view illustrating a second stage
operation for closing the self-opening/closing umbrella.

FIG. 7 1s a partial sectional view of an upper portion of a
middle tube and a lower portion of an i1nner tube.

FIG. 8 1s a sectional view taken along line 8—8 in FIG.
7.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1 and 4, a self-opening/closing,
umbrella 1n accordance with the present invention generally
includes a main frame 10 consisting of an outer tube 11, a
middle tube 12 partially received 1n the outer tube 11, and an
inner tube 13 partially received 1n the middle tube 12. As
lustrated in FIGS. 1 and 2, a solid end face of a lower end
125 of the middle tube 12 1s securely attached to a bottom
41 of a sleeve-like handle 40 by a rivet 42. An upper end of
the middle tube 12 1s received 1n an intermediate portion of
the outer tube 11. A lower end of the inner tube 13 1is
mounted 1n the middle tube 12 and an upper end of the 1nner
tube 13 extends beyond: the middle tube 12 and the outer
tube 11.

A base 20 1s securely mounted to the upper end of the
outer tube 13. A plurality of ribs 91 each have an end
pivotally mounted to the base 20 for supporting a gore or
panel (not shown), as shown in FIGS. 1 and 4. A runner 30
1s securely mounted to the upper end of the outer tube 11 to
move therewith. The runner 30 1s around the mner tube 13
and slidable along a longitudinal direction of the 1nner tube
13. In this embodiment, the runner 30 includes a tubular
portion 32 that 1s located between the inner tube 13 and the
outer tube 11. A compression spring 70 for opening and
closing the umbrella 1s mounted around the inner tube 13
and attached between the upper end of the middle tube 12
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and an end face of the tubular portion 32 of the runner 30.
A plurality of’stretchers 92 each have an end pivotally
mounted to the runner 30, and the other end of each stretcher
92 1s pivotally attached to an intermediate portion of an
assoclated rib 92, as shown 1n FIG. 4. The compression
spring 70 has a mimimum length when the umbrella 1s 1n a
closed state shown 1n FIG. 1.

Referring to FIGS. 1 and 2, a follower 80 1s mounted
around a lower portion of the outer tube 11 to move
therewith. The follower 80 1s located slightly above the

handle 40 when the umbrella 1s 1n the closed state shown 1n
FIG. 1. A first hook 51 1s pivoted to the follower 80 at 53

(FIG. 2) and includes a first end 55 and a hooked second end
52. A spring 54 has a first end received 1n a recess 54 in the
follower 80 and a second end attached to the hooked second
end 52 for biasing the hooked second end 52 into a radial

hole 111 1n the outer tube 11 and a radial hole 121 1n the
middle tube 12, best shown 1n FIG. 2. An opening button 50

1s mounted to an upper end of the handle 40 and includes an
inner end operably connected to the first end 35 of the first
hook 51. Thus, when a user presses an outer end of the
opening button 50, the hooked second end 52 of the first
hook 51 1s pivoted and thus disengaged from the radial hole
121 1n the middle tube 12 to thereby perform an opening
function.

A second hook 61 is pivotally mounted 1 the handle 4{
at 63 (FIG. 2) and includes a first end 65 and a hooked

second end 62. A spring 64 has a first end attached to an
inner wall surface of the handle 40 and a second end
attached to the hooked second end 62 for biasing the hooked
second end 62 into a radial hole 122 in the middle tube 12

and a radial hole 131 in the 1nner tube 13, best shown 1n FIG.
2. A closing button 60 1s mounted to the upper end of the
handle 40 and includes an 1nner end operably connected to
the first end 65 of the second hook 61. Thus, when a user
presses an outer end of the closing button 60, the hooked
second end 62 of the second hook 61 1s pivoted and thus
disengaged from the radial hole 131 in the inner tube 13 to
thereby perform a closing function. As can be seen from
FIG. 2, a tubular filling block 43 1s mounted 1n the handle 40
and located between the inner wall surface of the handle 40
and an outer periphery of the lower portion of the middle
tube 12. Thus, a first space 44 and a second space 45 are
provided for receiving and allowing movements of the first
end 55 of the first hook S0 and the second hook 61,

respectively. The spring 64 1s mounted 1n the second space

45 of the handle 49.

The umbrella in FIG. 1 1s 1n a closed state. When the
opening button 50 1s pushed, the second hooked end 52 of
the first hook 351 1s disengaged from the radial hole 121 of
the middle tube 12, the runner 30 and the outer tube 11 are
moved upward to thereby open the umbrella under a first

stage of extension of the compression spring 70, as shown
in FIGS. 3 and 4.

When closing the umbrella, the second button 60 i1s
pushed, the hooked second end 62 of the second hook 62 1s
disengaged from the radial hole 131 of the inner tube 13. The
base 20 1s pushed upward by the runner 30 under a second
stage of extension of the compression spring 70. Namely, the
base 30 and the inner tube 13 are moved upward. Thus, the
umbrella 1s moved from a state shown 1n FIG. 3 to a state
shown 1n FIG. 5, thereby closing the umbrella. The com-
pression spring 70 1s returned to 1ts full length. The user may
turn the umbrella upside-down and exert a downward force

to compress the compression spring 70 for next opening, as
shown 1n FIG. 6.

Referring to FIG. 4, a plurality of first links 93 and a
corresponding number of second links 94 are provided to
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4

shorten the travel of the runner 30 and to increase the
structural strength of the umbrella. Each first link 93
includes a first end pivoted to an associated stretcher 92 at
a jomt 95. Each second link 94 has a first end pivoted to a
second end of the associated first link 93 at a joint 96 and a

second end pivoted to an associated rib 91, best shown 1n
FIG. 4.

During the upward movement of the runner 13, guiding,
means and restraining means can be provided. In an embodi-
ment shown 1 FIGS. 7 and 8, the upper end of the middle
tube 12 has a hexagonal portion 124 and a portion of the
mner tube 13 received 1n the upper end of the middle tube
12 1s also hexagonal. The hexagonal portion 124 1s punched
to define a stop 123 on the middle tube 12. The 1nner tube
13 1s also punched to form a longitudinal recessed . portion
133, thereby forming a shoulder 135 on a lower portion of
the 1nner tube 13. Thus, upward travel of the inner tube 13
1s stopped when the shoulder 135 on the mner tube 13 abuts
against the stop 123 of the middle tube 12.

According to the above description, it 1s appreciated that
the user may push the opening button for opening the
umbrella and push the closing button for closing the
umbrella via the use of a single compression spring that has
a two-stage extension. The overall structure 1s simple and
casy to manufacture and assemble.

Although the invention has been explained in relation to
its preferred embodiment, it 1s to be understood that many
other possible modifications and variations can be made
without departing from the scope of the mnvention as here-
inafter claimed.

What 1s claimed 1s:

1. A self-opening/closing umbrella comprising:

a handle;

an outer tube mounted outside the handle and including a
lower end and an upper end, the outer tube including a
first radial hole;

a middle tube partially mounted 1n the outer tube and
including a lower end securely attached to the handle
and an upper end 1n the outer tube, the middle tube
including a second radial hole and a third radial hole;

an 1nner tube partially mounted 1n the middle tube and
including a lower end 1n the middle tube and an upper
end extending beyond the middle tube and the outer
tube, the inner tube i1ncluding a fourth radial hole;

a base securely mounted to the upper end of the inner tube
to move therewith, a plurality of ribs each having an
end pivotally connected to the base;

a runner securely mounted to the upper end of the outer
tube to move therewith, the runner being slidably
mounted around the inner tube;

a plurality of stretchers each pivotally connected to the
runner and the associated rib;

a compression spring attached between the runner and the
upper end of the middle tube;

a first hook pivotally mounted to the lower end of the
outer tube and including a first end and a hooked end,;

an opening button mounted to the handle and operably
connected to the first end of the first hook;

a second hook pivotally mounted to the handle and
including a hooked end;

a closing button mounted to the handle and operably
connected to the second hook:

wherein when the umbrella 1s 1n a closed state, the
compression spring 1s compressed, the hooked end of
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the first hook 1s engaged 1n the first radial hole of the
outer tube and the second radial hole of the middle

tube, the hooked end of the second hook 1s engaged 1n

the third radial hole of the middle tube and the fourth
radial hole of the inner tube;

wherein when the opening button 1s pushed, the hooked
end of the first hook 1s disengaged from the second
radial hole of the middle tube the first end of the first
hook 1s a disconnected from the opening button, the
runner and the outer tube are moved upward with the
first hook under a first stage of extension of the com-
pression spring, thereby opening the umbrella to an
open state; and

wherein when the closing button i1s pushed while the
umbrella 1s 1 the open state, the hooked end of the
second hook 1s disengaged from the, fourth radial hole
of the 1nner tube, the base and the 1nner tube are moved
upward under a second stage of extension of the
compression spring, thereby closing the umbrella.

2. The umbrella as claimed 1n claim 1, wherein the handle
includes a bottom, the lower end of the middle tube having
a solid end face that 1s riveted to the bottom of the handle.

3. The umbrella as claimed 1n claim 2, wherein the handle
includes a tubular filling block mounted therein, the tubular
filling block being located between an inner wall surface of
the handle and an outer periphery of the middle tube, thereby
defining a first space for receiving the first end of the first
hook and a second space for receiving the second hook.

4. The umbrella as claimed 1n claim 3, further comprising
a plurality of first links and a corresponding number of
second links, each said first link including a first end pivoted
to an associated said stretcher and a second end, each said
second link having a first end pivoted to the second end of
an associated said first link and a second end pivoted to an
assoclated said rib.

5. The umbrella as claimed 1n claim 3, wherein the upper
end of the middle tube 1ncludes a hexagonal portion with a
stop, the 1nner tube including a hexagonal portion with a
shoulder, wherein upward movement of the inner tube 1is
stopped when the shoulder of the 1nner tube abuts against the
stop of the middle tube.

6. The umbrella as claimed 1n claim 1, wherein the first
hook 1s pivotally connected to the outer tube at a middle
portion thereof, further comprising a spring for biasing the

hooked end of the first hook to engage with the first radial
hole of the outer tube and the second radial hole of the
middle tube.

7. The umbrella as claimed 1n claim 6, further comprising,
a follower securely mounted to the outer tube, the middle
portion of the first hook being pivotally connected to the
follower.

8. The umbrella as claimed 1n claim 7, wherein the handle
includes a tubular filling block mounted therein, the tubular
filling block being located between an inner wall surface of
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the handle and an outer periphery of the middle tube, thereby
defining a space for receiving the first end of the first hook.

9. The umbrella as claimed 1n claim 8, further comprising
a plurality of first links and a corresponding number of
second links, each said first link including a first end pivoted
to an assoclated said stretcher and a second end, each said
second link having a first end pivoted to the second end of
an assoclated said first link and a second end pivoted to an
associated said rb.

10. The umbrella as claimed 1n claim 8, wherein the upper
end of the middle tube includes a hexagonal portion with a
stop, the 1ner tube including a hexagonal portion with a
shoulder, wherein upward movement of the inner tube is
stopped when the shoulder of the inner tube abuts against the
stop of the middle tube.

11. The umbrella as claimed 1n claim 1, wherein the
second hook 1s pivotally connected to the handle at a middle
portion thereof, another end of the second hook being
operably connected to the closing button, further comprising
a spring for biasing the hooked end of the second hook to
engage with the third radial hole of the middle tube and the
fourth radial hole of the 1nner tube.

12. The umbrella as claimed 1in claim 11, wherein the
handle includes a tubular filling block mounted therein, the
tubular filling block being located between an inner wall
surface of the handle and an outer periphery of the middle
tube, thereby defining a space for receiving the second hook.

13. The umbrella as claimed 1n claim 12, further com-
prising a plurality of first links and a corresponding number
of second links, each said first link including a first end
pivoted to an associated said stretcher and a second end,
cach said second link having a first end pivoted to the second
end of an associated said first link and a second end pivoted
to an associated said rib.

14. The umbrella as claimed 1n claim 12, wherein the
upper end of the middle tube includes a hexagonal portion
with a stop, the inner tube including a hexagonal portion
with a shoulder, wherein upward movement of the inner tube
1s stopped when the shoulder of the inner tube abuts against
the stop of the middle tube.

15. The umbrella as claimed 1n claim 1, further compris-
ing a plurality of first links and a corresponding number of
second links, each said first link including a first end pivoted
to an associated said stretcher and a second end, each said
second link having a first end pivoted to the second end of
an assoclated said first link and a second end pivoted to an
associated said rib.

16. The umbrella as claimed 1n claim 1, wherein the upper
end of the middle tube includes a hexagonal portion with a
stop, the 1ner tube including a hexagonal portion with a
shoulder, whereimn upward movement of the inner tube is
stopped when the shoulder of the 1nner tube abuts against the
stop of the middle tube.

¥ ¥ # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

